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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor 
wafer, in which fine dot marking with little visibility 
deterioration is operated to a site which can not be 
predicted as a marking area in a conventional manner due 
to the fine dot marking, and visibility can be sufficiently 
maintained even after various surface processing. 

SOLUTION: An energy distribution of a laser beam 
irradiated from a laser oscillator 10 is well-balanced by a 
beam homogenizer 20, and a liquid crystal mask 30 in 
which the maximum length of one dot is 50-2000 pjn for 
displaying a desired mark pattern is irradiated with this 
laser beam. On the other hand, a beam profile converting 
means 40 is constituted of a dot matrix in the same size 
corresponding to the dot matrix of the liquid crystal mask 
30, and this beam is allowed to pass through the beam 
profile converting means 40. A laser beam obtained by 
forming the energy density distribution of the laser beam 
by dot units into a desired shape is reduced, so that the 
maximum length of one dot can be 1-15 urn by the lens 
unit, and image-formed on the scramble line (SL) of a 
semiconductor wafer surface. 




COPYRIGHT: (C)1999.JPO 



Printed from Mimosa 04/12/00 11:26:57 page -1- 



<19)B#Efcffrr UP) 02) £Jt |3 |f ^ ^ (A) 



#^11-162800 

(43) ^KB ^11^(1999) 6^ 18 B 



(sDinta* mim*% f i 

H0 1L 21/02 H0 1L 21/02 A 

B 2 3 K 26/00 B 2 3 K 26/00 B 

H 0 1 L 21/68 H01L 21/68 A 



m&ffi& *9t2£ W**<DgclO O L (:£ 17 H) 





#6^9 - 323081 


(71)ffl®A 


000001236 














(22) mis B 


¥JS9^(1997)11^25B 




«KS9iK?Kfi-TB3| 








(72)31 9!# 


^ ^— 










#£/H»¥#rff7jB1200 


















(72)I6W# 


* 65 










#3fS)ll®¥#rtOJeB1200 


















(72)fggj=# 


HIS J§J& 




























(74)ftSA 

















(54) [SS^i©^] */M«y b-?-9t>mfVtStlTtf;Z>¥m#V^\ 



(57) [ig&] 

t'- A * ¥ (20) K. J: »J flttB 1/ — * 

38^ao)a»&j!&ftf£;h-5 u— y*hr-A©i^u^-«- 

1 Ky h©S*:il£#5 0-2 O O 0 a* mlrfeSmifEffi 
.iVA^OOHcJ&W-r*. — t'-A^D7 7-fM 
&#£(40).&gr8B?Ka-?X? (30)© Kyhvh'JyJX 

U So£lf-A;?n7 7^A'&M#S(40)&aiBS-fr 

t . l/ — y t*- a cd )i/*-$sm&ie & k * k m&r- 

(SL)±.»C«»*1*:a. 




1 

[*$ftMHH>t6H] 

T-fe £ X ? v -f 7 v > JiT-* 2>m-#m 1 Se«©¥«# 

^ &-r v 7(D*%±]&f&m®T:*& sit 
aw x*fe& ^-r*?- y 7mmx-& £sr*gt i ia«©# 

Slffc^x^. 

[lf**6] 2D=1-K©|H1— ®K» h^fiSffiJt^rt^ 

~ 5 ©^-f *i^K!E«g©¥^#^ x^„ 
Iff 5^7] |5I-xertT'2D=i-K©^-5Kv h 
rt««D2D=i-KjS«Kv hT — 
3 *VT fc * 1 ~ 5 © i^f *i *|EjR®¥*tt f x 

[«#«8] HuI2|pI-rtS^6.44«iS:©2Da-K 
© K s» h -7 - 9 -5 m £ J& $ tiT 4 If 7 

fBig©*i»#*x^. 

Hgjw £ ft s u — y> tf- a © i * ;u 4r & spmik-t -5 
tf— A*^e^>fifi:. - v©^^-^*3i±TmfSe 

u — tr f - a © mm/imm&m Ktmrnm iEftz>m& 

h *fi£T- hu IE U — <f k*- A © x ^-ggg^ & ^ S 
fflMf 5 t*-A^ n ^ r 

Blfl2^VXi7©SiiH'-A$: h*fiET'^«£ 
■l7x>'>©m^lSH^#$-ti:-5 UVXzl- s/ ht&fx 

r * s u— tf tf- a k. * saw* v— * > trmw&m w 

mflEtf-A^i^^-tf K«k y buIHU — PftlHgftt&JIK 
£f£ ft5 U— 9*tf-A© ^*JU*—fr4fi$:&)mb'r £ C 

1 Kv h©i*f3^5 0 — 2 0 0 0 A*mT?&-5BuSBffi 
V A ^ £ fgftfSKUl b TffSffl ^ - 9 * 9 - V & flat 

l. tui3tr-A7}x ;: E'>"^->r-y f tcfcui^s<b$ftAcu--y J 

milE tf - A ^ □ 7 7 S: Btfteffii. v x © K 

y^hUs-f ;uc$r/&-r.5iH]— x© k y h^? h u 
iSietf-A^n -jy -r^&^K&Mit-rs u~y tr- 

itSdt. Xt/B()l5tf-Ayn7 7-<>»u^#eic«fc 



(2) &ffi¥ 11-162800 

2 

AS:, MIEl/VXrL- * hfc:«fc U 1 Ks> h©S;*::R£# 
1~1 0 nmt^^.k^tCiBI/hUTHUie^S^'i'x^© 
-kiBi?rS£^cK*S«i£-tf:&ii:. K«fc y d £ & 

tm. t -tzm&m. i~5 ia«©^^ ^ x ^. 

[If 10] mf 13 1 K y h ^Ti: ©*PXgE$ #0 . 5 
~1 0 /*mT'&<5tt*«8Xl±9 23»C©¥g#'f x^. 

[0 0 0 1) 

[38"5lj5i«JR-rsatS»!!F] x^ffi© 

$ ftfc^S^O x ^tcH-T 
[0002] 

[(**©«<«] ip^SigxSlcfe^-Cl±. ^li^i: 

3fc# : lS;i'''i4^^-=i-K'&:if^e.4'5^-^7!>'Ky h 
ft^SftS. U^UT. ^fls©MiSXSS[l± 1 0 OX 

y^©a»^*©fc«) ©se^^aip^ if ©3-«©j& 

[0 0 0 3] — Jbl2Ky Mc,fc.5v-*Vifl±, a 
»>>X1/- 9 i k'-AS:3t^S:^bT^fls'i; 
x^©— g&Slffiu:M*f-f sci tick $ft-S. b*> 
*>. c© #MigxS©SM 
fS'tt&fcl-Sfcmcfc, #SigXglcr£^ft/>PS©MM 

tcfcPBULtf&y. itO^-^V^^O/S^. Ky K© 

[0 0 0 4] Ks/ hv-^Vif^^tife^^^i-'N 
l±, mif#gi¥2 - 2 9 9 2 1 6#^fglCg|^$ftT 
V>£*n<. He-Nel/-D i ®U-!) ! 3l615MtC<t:5S 

mmomt- i£^t*a#©u— !f^©saa©ffi»©^b 

i:bT^*®eti, -f©^*.3ie>*vfc1tfg^*^#. 
40 ^©®itXg^*,HtS#a©Mig*#» ? lS^$ft4. «fe 

-5. -E-©^*St»J^^©iSEg0^:*»±Ky 

loffllHhLTH "7— ^SrJ^figi-S Ks/ h©8!3# 
^4i>*-^tc ±j^©fig^tc i 4 K y h U , 

^CtAKj/ h©ggSS:fe-5SSgS<^"4^^fe-5. 
[0005] ^fS©Ky h8i5 Ptb 

T, ji^ttllHl©^^:^.;!/^-©^— ift'-AMMlci; 
50 yipm&ViLW-ga&X.tfv S«^SSI^56bTKy 



3 

hmmizTS<imL. i&\.^±mwiLx*<Dm®L%> 

LTSfC^t^gS^^l). JgKtt. YAGU-f 

[0 0 0 6] *»*»*^fsR-&S:«HI|-r'<<. M*.tfttHHB 
5 9-84 5 1 5-§-ii$S, $$§8¥2-2 05 28 1-§-& 

&IrJ— jK^V Mcfi^LT.t&tJ-r -5 *>©#&£. HU#tC 

fctc«»cKs' KSS:/h*< LT. |B|->-tf-r v Merges 

— 9V-?,U/XHB#t&lKH z J»T0>fl&JK& U ^v>TM 
WStb-Sl/— 9*^l/XfflfljSjSS:2~5KHz ©HSifcy 
jgU^»»4:bT. 0. 5-1. 0 n mSE^l* 1 . 0~ 
1. 5 **m©a?S© h&^fiSUTV-S. 
[0 0 0 7] 

K^*tt*J&y®3FtP"lll* (jbit. HBttfcv^. ) 
©JMB©— LTti^i^CDSg^tcfe^ciii^SlTS^li 
hfflglS£#St<£*i-0>T&. *©g§Pg|5 

[0 0 0 8] — _kf5*S§§¥2-20 52 8 1-§-:&$g 
KliKs/ hgS£Koi^-c_kj£©$D< o. 5~i. o^m 

l£o»±l. 0~1. 5pm-?&S£ftyitttt£fl3ft£*i 

[0 0 0 9] Sfc, _hlE#g§HS5 9-84 5 1 5-§-£$g 
©gfjjUcfcitUS, JglBBOKy h©g|pg*U 0 0~ 
200Mmt^UtSS*'lAmaTi:*»J. AffcfcHC 

it 4 [bj© u —vmmMtm jus^i: tftets;* ft-c i > & 

£©«-£•© K? h8?Sl±1i:V>-tfl , '3~4 Atm 

h ®tt Xf 7 > »c ififtl L X V * -5 . 
[0 0 10] t£oT. 

<±© &-cttwmt> b-fmm&K.4aix\*2>t. ^t>t?& & 



(3) *8H¥ 11-162800 

4 

[0 0 11] Jh8E#£tttcHjic£ >jT 

*>|fUfi|-e t£3fc©d©«©^-*:^tt. 09;Uf 

i|fgB¥6- 3 0 16 9 04§-£$g^!fSgi¥2-2 9 9 2 1 

10 ijxvr- fa >77 v ^©ififH^^y ^©^KB 

[0012] l*UT, HU3^©^i:<*«lHl^©*PX® 
T'feS/i^tJ. fei:^.-?-©5fee^WS-eiiS>oTt>. 

fpfi: «e*U*. *»fl5f x^«DWIB#aiiaJ»©ilIXElctt 

*yjssft«ik. X£t*ftic9x"ftissstfj&ftj:M 

20 fit y is £ ft & ffi&x &2>ztfrt> mm*g m. hm& © as 

[0013] #»m±. *»*»a«a?©BHiS:»*-r'«< 

ft£*tfefc«D-?&y. -tOAtttt&Bttli. t^Ky 
hv- irX-*b&tf*3>7CK.V£&X'\±^— Lt 

tt^aj u#fcv^&K&iste©<£T©4>>s:^-=¥ >df 
30 # izmm mm & tg#-r * d 1 1 

[0 0 14] 

(*3l5©^(*:^a:^^#-rS Ky h V - * > {fit _hj£ © 

*n<-r'<^e ) <^^^i-'^®©^iagi5-efe-5*v 
rm&niktftMyig tnmmmzm+tt 
xttj&&&mtoK. l sai£tix^&iz«>. grjimzmf-v) 
amiL<Dimm*msuk&B&iK.9mT - 1 

*>iiayj&y:*©st££:S< eeaufctfey 



5 

df > 9 \Z -3 V * T =fc W&O) C t 6 . 

[0 0 15] *CT. ^HJi^ttSfe^ffittffi©^ 

[00 16] HUfB^f 7-fy?-f >tt. 0B£b£J:3tc 

i*. ^©levc&^Tfc&b^ss^-sfcifcsajs' 

U=i>k:^?k:i&v^XIS:ti^bTo«. t£oT, ceo 
^7-fy7-fvliKi- — bTtt. iNf 
tcSS^'&S^TT' •& i: i- ^ ^. -5 o 
[0 0 17] *frSffiSo>Tic:K»ctttf&fiJa&|&j|l. 

fcffllS73fa5.5£i:S:*nofc. jilt. a^MCttft 
Kl*. §4 fflf 5: t ^ y ^ffl^iM® 

iz&ZZmiOZlh <. dtu^CDgp^lct* Kv hv— 

[0 0 18] LA>L. Hufex^'TT'^-rv. fs^/B^ 
7i/hfflIB(t wfjucLT* Ky N^ — *>2*©T- 

lifire.jgW&JSe^JSev. ci*uc*fu 7>i/7-f ^7>f > 

«£fc£j:oT*r;&&gAfttfietf-C<S. 8in. CO 

t3 0cmJ^_h7l'Rrtg-Cfe»J, C^tt^-gK.:*^-?- 

[0 0 19] £©x-*£Pi3©te;Kttt£5|5T-tt^-jfflb$# 
>J y h#J8#T-#-5. "f 2J&tg=i 
- K tt g (bicra d i: tfr*. *fc 1 JJoGXtt 2 

ffioT. |S|-fit?g -f-g=£i:»i*& 

qBCDh'sr h^-*^#^figfc^t£©^#S^«HCjRb 

■easy. iPisn*.ntSDAt*7;i7^>)'^'^-<i/. dbi* 

KfUS^y^riMW*. DC It* 

DEi4§iaibmgaM-cfe'5. 

[0020] l*LT. -L^©*n< t£*© K y 



(4) IfcfflW- 11-162800 

6 

©JcpKl 00 — 200 ii m $ <D^&fre>ft2>i§<&lZ 

tt^HbT^V-^fVy'a^^Ji^. *§Kl2D3- 
K tc £ S ;fc!?:fi$S I* fe J: »J #■* © ? - * A #1** njfg 

[0021] $ft9§#«tt. 35Kf£5fc©«-a© Kvhv 
-*vf^H- ifrftXtf K -y h^tttco^-refctf>-c§¥b 

10 ©a^^t^Sr^SA-fttctt^Wv-^v^MX 
^ffiT'ttH^A^BjfgT'feS t &*Po fc. 
[0 0 2 2] -Tfcfc*.. 0d*-tf B 1 8 fcjftU ±R4$W 
. ¥2-2 0 5 2 8 l^&mz&mTjkZth-C^Z&olC 

ttZt-tbWJC^At). -7 — =*>dT€— KA\A:#g|$l 8 

y?*f2. «aj/tyji5. fl-SP^ * y * 7 . 7yf 
20 * - 2 (JfeMtftS) 1 2 &Tf#JI»i /'57-13S: fflfl 
b. HfflKy ht^LTl@©QX>fy^;i/Xtv 

rt3P7^— (^e-K-feu?*) . 4tt7>7°^ 1 ) 

1 OttTj U UjJ-^^fX^V^, 1 1 1*7^-7° 
-V. 1 4l±£ - fl L/>X, 17liYAGl/-fMf 

[0 0 2 3] ffifcjfcU— -a*?— *>if;#*lc«fc 

•Si:. eEj$bfcfc*?U^««t^Ji^aH5U:llifS*i-5U 
30 — 9 i 7fe(J!)Ji^^¥-mS^tt73-i;->7>^$:MbT 

4, 5 2 2, 6 5 6-§-©%BJ§KS-t5v , »Tl'»-5. 'CD^fl^ 
ffl^tt. 7-*>mh'f KiOl. 5-6. S-flgf 

■C. Mftfz-K'TVhWtl'^liPSr^bT^Sr^-r^vli: 

^fes. o*y. u— tf7t^-r^^o^7v^tc7> 

*DX&H^bJ;^i:-rat.©T-fcS. 
[0 0 2 4] b*>b3i^e.. 3ffl*^ttU— tf^^l/^ 

-co— at^iS8^iDxic«i«>*i-rjiiiisn« i t 

50 «>MralcSv^@&-£;^;te£:i.>o c©^oft& 



7 

©PKim. 1 — 15 pm©$M\K'y KSSrHgiT'^fct^ 

[0 0 2 5] j*»*»SSS»t. !|#tC2ti:#li*3a9XtJ ! l 0 
K&S;fri£©3gsy3K < fcyj§|&£*i,£„ BM*«9K&*?g 

3 U— tf t'-ACD^^^^-^&sp^b^-S fc*— A* 
iiffBfi£J|7Xy-©l HklWffiLT. Kfhffil 

-cmife u — 9 s f- a © *f-&m&nt zmmoWfi 

IE?SS^x : J7 0Siit--A& K» htfiT'^Sft^x^ 
fc* - A <fc - ^>^l&fflv^ d £ A'suffi £ 

■tfiBffis^&jsiJSfts u— if t*— a©ji*.«/¥— ^ 

[0 0 2 6J lKyK5i^ftS;l ; 5 0~20 00/(m 

T-feSBaieiRra^^i' &sgi&*u»b-ci?rs©v— yv-** 

[0 0 2 7] Htiiet'-A^D7 7 ^;i/^#gS: 

-YX©Ky hvNiJy^xlcti^LT. mffek'-A^ 
D77 Y;i/^^^eSriiii-r-5 U— !f fc*— AW-x^M/* 
-SMMHfrfc Ky h*fe^S©?f^c/&7£-f d© 
fc'-A^n 7 r -rvi^E»#a»cJ: y»fa©J^R»criOB?S 
tifcl Ky hC^4:©#U— tft*— AS:, ^|5t/>XrL- 
y hfc:<fcy 1 Ky h©ft;*::ft£#l~l 5 ix m i: & -5 «fc 
p tcfir/jx b TitufH¥*# * i ^Sffi© Xy^^C^-O 

[0 0 2 8] *3HB®¥3IE#9x<"j:tt. i"J 

omzo *^$m^mtm (sio 2 ) ^sMfciscsiN) tm 
^. # u ^ Assist, -r >^"^A'j V'fb^^ffitc^ss 

^ ft ■? a: ✓ n S: *> # tf *> © T- & -5 . 

[0029] iwex*7-r:/5-r>tt. 8Bz|tLfe£&»j 

if ©XgtCfe^Tt^ b < 2 tt U =i 

-TvttKy h7-*v^t bTttJgiBtfj&gm-Cifc 

[0030] 2 tca&VHI*. tttcffehft Ky h 

-v — inck* Ky K^-^Vy'ffitSi: LT. H&fCxy ^ 
^^7-f>©^Cf|Ltt.©tS5. €£3{5©KyK 



(5) 4$ H¥ 11-162800 

8 

^gsT'lt. a«]|#$#iTt^ Ky hftCDjgjftli^Rrtg 

CCD Ky h-41&t:IK/J«(C){»jft-r 
23R«:tiy£L&. £0)ftffttcJ:y. #k:f&/h&lft£© 
Ky K7-y-&^T'#;m££y &fcfcv>;L;fc^;Li:£: 

— y***»c»/M,-cllfc/J»«: K y K^-y" £rjfcj&-r£fc* 

75'*' 9 S/ r & &-r $^T'.E.^SS s #a < . 

10 [0 0 3 1] ftlztt-?Z±%&$Lm&icMLX:\t. Kt* 

8D^m*m-£\rz\tm&tfiM<*z>zhit. — ^©ajw 
*f b t ^> sftf3t #4->fc < y . —jjT'ftmmm t^m 

[0032] 016 (a) li^gtC^f -Sgg^^ffl^ 
bfc^Sr^-TS Ky h^Sr*)-o(a&3tE©^©Mi*3t© 

^[Riii^w^ttSr^bTv^. ^<Dmfr£>*>mB-eg 
ra— ^iRj^sw-r-ss^A^ffi-r-s. -^©fc^w-s 

*f)ti: -&©ra0gI5lcfcW^Sftf3ti: ©Htc^ y Hg^f©^ 
tffg^-tir-T- ^14**®<^'5. d^tc^fbT. 016 
(b) fribi>Wibfr&£?l l z. KmKtt-fzmZtftttt 
30 l$lcg!i<. |BI^lc|Sabfc«ke)tC5tM3agI5^?§i6iiS^ 
^#ffib^i>¥?fM^e.'i-5 Ky K^©5^-Ctt> -e© 

^iaa5©sMiti4*'isitt^e,^^ic=bBi^6»^ 5t« 

gp^6.©>R*f3l67!)%i:'5:<'i:-5fc«?)- 5^i:^©ffliai:© 

©^*ji* A>5tHlc * $ ;h,-S i ^ tc ^ S . 
[0 0 3 3] ttBttfcff<?&ft}£H*K:-3tvc. JSicp 
b<^f#&*n^.fcfcc:-5, ^©iitWffiUifc^TiiPgpic 

iagPi:©H^Bt^^#<^-5cli:^JB^bfc. * 
40 Sft&ftftMKfc btri*H^-C§gi->^S:t»-3Cli:»»a 
* b^. 

[0 0 3 4] -fUT. *»*»*J^tt©!»/J\ Ky KS:—fl2W 
y^-^Vy'SgHtCcky^fig-r-S^li, lK'yh 

mm s^st * s . # & f - a#© u — >?% e, 
©u— *?%tf'&mx-tb2>t}\ mintus— *fK£2>{Bimm, 

50 »J. ^SS^^T/^^K^^T. HJnX^-e#Si: 



9 

[0 0 3 5] *d-C. #$S«#^ttjOc&f*£iiJ*>fc*S 

tit. U~ **tt**»&ai»S*i.*i' — tfftg&S: 1 K 
y h©v— *>^c&g_§.o-h#ft^*>'l'3 r — £fco/h 

■5 tcffljsfc lp^d??^ ;uic^-T -5 z t &>&m-c& £ 
£ i: £*0o fc. -£ l/T. ri^£#®'Tr_g.oJSjgft? f, n 7 

T>r;i/Srfie^-rsici*, *©mi©iigKTiiufe^&£;h,.s 

-bin Sr5p?f fb b T < <ftg© * £ c: ii fc^o fc„ 
[0 0 3 6] mifS^/Mb0fetf)CO^$:#Slcl±. 

[0 0 3 7] x^Udp— a!«^AW9 3/r>» 

5 ^— x^r-v^-'&ifrori'^-a. i— ^tc J; y 

it t*— A * "J -T << If Sr Um "t" •£> - i: tfT £ -5 . 

[0 0 3 8] HK. BB^©k*— A^i/^-tfHcJ: »J x 
T>;u¥-^S^7J^?ffb$^fcU— (fitS:- Jhi$©# 
jSft^tK##£;ft£x*vu¥-&,g#^©7a 7 r << 

•5. 

[0 0 3 9] -r&fc*,. *%Ha^feoT. 03»*buj£© 

K J; U Ji * ;b ^-S&g^ i b £ *v fcT- A © a: * 
;i/¥-&S#*i£:. Jif2tr-A^n7 7 >r^#l«glc«J: 

^©^n ^ 7 ;nc^& l t t e>^-5#a©5t© 

[0 0 4 0] d(i!)@tfi^Ta@t/<t,fi.lt U— if ft 

£ fc K J: »J p3gffi#lM$ft(£i&ftg & *T3*WIM*Jtf» £ 
ii&ztX'&Z. dtv£©0l£^sS;a<>ft *>©-*?& 

s^e.. gsg^fiS^ixTttv^s*'. tuids©x*;i/¥— ^ 

S#«t*§:igSKjg$?-rtUf. #.«ft«m©5t74***§£ 



(6) iftlisp 11-162800 

10 

*i-5di:l±. ^©^©^tiy^U^^Tl^. ' 

[004 1] ¥m&**"2ktfiK.1&!&21xZ*mWlZti 
WS«/JxKy hi: l*, IKy h©g;*::R£#5 0 — 2 0 
0 0 ii m7?feS?SS-7^f SrSJ^S VX 

SriiUTl/5 0-1/2 0 0lc«kh£*.. ^x^fl® 
Kl Ks* h©ft*fl£#l~l 5 ft mtZfr-cmMZto 
&Z.£&\)1&l&2t}.&Fy hv-^©ifi£$:^e». 
10 e,©{iti. ^3x»f SEMI^T-ff^^ixS Kjx h7- 
f^iSfe©S^:Pfi©{I-CfeS10 0Atmi:lt«5-r-5h. 3/ 

2o~i/ioo -c*t>T, i®mzm'bttWi-C'&&frmm-T: 
[0042] -*r*. gE^bfci o K¥m#mm<?>mm 

©@JtXS^*oTt*. iE-©«-Xe-Cv-*>^g|5^iC 

^SA'^^r^fcy. ?S;^i4^-^^^iS< ^^>Rltg1± 

ffll *©i&&£Stf J ^<J;i£©&lS14&i| : L<{a 
20 T^-frS. C©igT©S-^li- tt*©tt»TttKyh7 

[0 0 4 3] _hi$©^Ti: <*^93»c«fc*i»f . i^K'^h 

©j^efe^ Ritgi: ft y . R->m>ktam.mz $otiMis 

#af*^6~8-Ct*^*ve.©Ky h v — J; y 4$ t 2 
D3-Kfflx>a-KiSHMi:MLtv>5. "T 
ft*3*>. |f^6^5^BJ§tfeot:i±2D=i— K©Ir1 
— © K y hMf&ffl&fc ICfiSx — 3« d»fi^ UTKvh? 
30 -^fVif&ftL-Cfey, If^Tt^-S^T'ttlHj— X 
gp^r-2 Dzi-K©^ft-5 K*y h^fia^rttlB]— F«3^ 
©2DU-KS: Ky if* 
* 8 IC^ o T 1±huI5|HI— ^ *» & ft 3 IggC© 

2D3-KOKy hv-?#mft&as;*-e^f&;*ax£. 

[0 0 4 4] *#%H>8tCcky^/J%ftv-#>^01^lCHU 
3^© i: < #^©fffg S: x > =i - K "C Z -5 i t ttg«)T 
{^XlfSEMlMNo. M 1 3 - 8 8 tC 
40 fiv^'JiAlDMi: UT1 8fij*T-e^X)Mligr-S 
y. l~8fif : ■Jx^SKJW**. 9~10f&:^- 
11~14«t: «*t*liS'J. 1 5 : K-'<> h 
a3S. 1 6 : F ; Sg^fiE. St/l 7, 18(fr:fi? 

^j=io^©— gp^/o^ofcy. *»-r*ifcuur. 
©«^ y ant ft v ^ i: y ^§-5 . 

[0 0 4 5] -fit'. '^^©^giJS-SI-©**: 1 8fij© 
^tCJivn- K^-yr'Scii: t J: U. fci: ^.tu^©«k 5 ft 
«fll(cJ:iJ l~8«j©«^7i^y{ai±ftv^^tti. 1 
50 9ffi&fi<Db's> h^-?$:ffi?>-r£-?ZL£\,C& y. Sg^i: 
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Bjfg-r & o r *> ftfecD v ii a>GDflH£ ic &v * r ffi% £ 

*©#^fta*§-£K. IBJ— rt§7S»6.^S«gt0 2D3- 
K«DKy l-v-^tfJIftagga-C^l&bTi&JUf. 
ft 0g* ffi b #S H*fj£ # nJlig i: ft 3 . 
[0 0 4 6) ti5t'. ±E*ftTA?t»t4U- *f 

-« b T fiSftT k i*sgB0*£Mb o ft # y 

©*tt y figffl u tfifc^i*. TSz&ttzmm? 

Xi/©1 OOgoacDK? M£©$gBft lET'tEx-Sci: 
A'-e#^t)0-c*^. £jffc. v— tfm,j3t z com ffiMtt 
K <fc y fiitlBKflDtB H ItlWe ■& - 4: K. ft -5 . 

[0 04 7] Jffc. *#Sff#9(l 1 Kffi««qgK:&-3T 
tt. JtlB»*9ll0k:«*»i!BO«»«»cinA.T. Micmi 
IE1 h'y h^Ti:OAaia?$S:0. 5~10^mtlSL 
_ha!©^^tcAp^.T-?-©*nxaS$$:0. 5~ 
1 0 nm£.m,7£-?Z>Ztlz£ »J, — *V^SB:# 

K JAlK>x y 3-1/ Pit H ©Jpi jWK »J jg b ft £ *vT . 
h7-9hAliZZl:®IBIk:«q}SEA^t^$tt. XStt 

[0 0 4 8] — flStc. rfflifflU-fJIfiUSKj'hT 

^"■5 £ i: ft Bfeit-f h^? — 2 tmttiz 

8HMftft¥9ffl LfefttoXrfft£*v-C&U . ftfttiSlcS 

y_L# ygB#^j&£av i>— *?yt<Dx.*ju*f— &m.W5 

?&#£:Jlft-?fc*>©i:ft.3. 04 (a) lififcjfcotf^i/ 
T>J§M*®x*yi/*— -3— jRftft l/-if^ 
Kcfcy^J&Saxa^ttft^bT&y. RB (b) ti* 
38HJ3Kiy^j£;*ft£:A;j£tfft^bT^£. 05 
(a) (b) l±ituiE*:^#&fco#Ky hv-*ft3fc# 
&SS*&y^BK J: ySc<*fto fZhtViffim. 

[0049] d*ve,©@^e,a^-c#s«t^tc, tat^ecD 

V7K7-?fH ^#»HEtJ:. ^©^»fS^A' 
ft^6.^ftfflffi$:ft-ricii^ftl>fc«). 7C*A'5^i:^i2 

(Chemical Mechanical Poli-shing . JJTfCCMPi: 

n?. ) ft folate J; »J^®*'g|6*i. iJcVMiT^K: 
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J*t ^tW£j££ *i 54J:*Lt. JglcftS £ a% < ft U . 
ft i: t 0^2235 4: a>Htt&rf£ KfST't" -5 - £ K. ft 5 . 

[0 0 5 0] £*uc#b-c. #&w<Dz:h < tr— a^o 
7 7 -r jfK*t«ic.k y u-^fflx^;i/if-sg^« 

ttfc, -t^I^S&Wl/. J.o«H5*##«:»«fc: 
®bfc^#K^&bT^j££*v£^ttKJ;ih,lS\ v- 
* v ^ttKKJ&Olftlgtg&K'X y*-V<Wl H Jtfft £ *vr 

•S. 

10 [o o 5 i] Jite tr- a ^ r-r ;i/^gs#s»iSai5?K 

— yfHB»*»6ffiJ*s*iau— -j.tr- a** 
^-r^sriibT^ffiffi^s^ad-Q fcx^;u^'-^s 

M&t-O^D ^T-<>»UlCfig®bfc©*., 

X^Xlit'-Ayn^T-f^Sl^S&ilbT^-Ks' h 
T* JLo Hi— ^ o77^f>Hfcw;i/ 

[005 2] btf»b-C. toSBJKftv^i/fcl:*— Azfav 
•5*g#lcliatt S:^ b S 1tft W^T'S^ftS^ S: ft-T t» © 
ft. BuIEt'-A^a^T-r^^etHalE^vx^ 

^©sesp^Rifflo. i~i o«Kifit^r&. ^^&«sb 
»**t*is«nja*i.*^ufti^. 

[0 0 5 3] jetCg»*3S7k:^Sf|^^*-aT»4. ^a: 
+«-ftl/— ftf*-^-T4fc«). ^^.tffSS 

[0 0 54] iLT. BafBt'-A^n7T-<71/^#© 
fcb-Cti. iB#. JB«mftftfdffi-rS3ii6^9^«cif&£S 

y. ci©#-g-© u— if3fe©x*^¥— 

@3 (b) KjR-rcr4:< ^ffi/Tv^ttcDsfeaiaj^ftia 

40 K y h^»*HU^©^^cPfi^Sti-5ti©T'l*ft < . 
[0 0 5 5] sfcfSQI CDftt/J^7 — * iTl*. JgLhCDflM*"? 

»*. iut2t'-A*^^>r-9 i tciyiuiEu— 
e»Mi*$ixa u— yt'-A^Ji^u^-^fti^s^b-r 

act. 1 K y NffllAMS #5 0~2 0 0 0 « mffi 
50 b. tuiet*— A*^e^-f -iftcJ: y^fi-fb**ifcu— f 
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Z^zftfc-r&M— if-<X©Ky h7SU-y^AlcTS 

g©j£ttng&?£-r&cifc» &tJ t BugHt*-A^'D7T'r>'i/ 
K «fc y mm<DMVttz&iM l Ky h^Tir© 
»ffc'-Aft. HuieuvXo.- v McJ; y 1 Ky K 

fc. »#SlOffl5M8CD^4:<. IMEl h^k©*D 
Igg£ftO. 5 ~ 1 Opmi:"f Set ^JSEids LfcSlft A* 

[0056] 

U— if "7— #>y , $S«H<k-5 Ky h ^— 

Ht/Jx &Kyh-7-*yf # nrfgT- $Jx«. 1/ — if v — * 

[0 0 5 7] illi*^®MKy hT-*>df&§ 
J&-r&fctf>©l> — !f7 — — ^r>y" 

JMSi: ft*5*A&»cjR LfeBMBHT?* y . H 2 fcfcttft^* 
— v t o fc*/J^ — * > ^"ffl » J«M31 ft IS U < 

[0 0 5 8] Blfc*?n-C. 0ttU--!f%IBS. 
2 0l±t'— As^i^-fif. 3 0li?SSvx^, 4 014 

K wttipawJiA-pfts. ret-. *&Wi,z*ni2> 

mm KMim+mitM im& * *. & ti ® . je k a x. n° * 

[0 0 5 9] *H^tc$.^Tl±, Iz-tf^JBglO* 

(b) t^arr*. 

[0 0 6 0] gfgBt'-ATft^Ei/^-f if 2 Ot*. 08;Uf*f 
>> 5/ T >J£#C© ^JV^-^Sm^ ft *» O U -if }fe ft . 

S^gg^li^U d>5 5—^5 ^— A**:f&£:©7y- 
^ a. x — * K«fc -5 5 ^ — igl!) K J; r> T v 9 S_h ft 

[0061] c o \ J X^)\s*—&&ttim—\z&M> 
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StiS. :!©£:£. JSS^-X^ 3 0te/£<*p&;h.Ti'>£ 
<fc 5 Kfftg© v - * > yO-f* - > ft "7 9 ± tcigl&a^ 

»i|Blv\°2 - v&i^lftrtOftS&TOB&WBtc&S K y 
MPd-ftSftTS. d®*Ky K5Tkk:«-ffl**i.raa 

UOr^J-n if 2 0»c«fcyj&^;**vfc^t£ (B) £|bJ— 

[0 0 6 2] #2^WfcfcoTtWE«ft7X*3 
10 0 IC 1 STHRirr K y h&T' 5X10~10 

xioffl-e&y. iftftu— 9*3teft*»oT— igM4#i-a 

7iv W4K» KScCl±£xgi:-r-5^:T©Ky h"7 — ? 
ftft«£Lt§&i^££##t'» *:<!>. v-i»^#-i/ft* 

#|x.& #£i|&*-£-;b-frT£ft:© "7— £ ^ - > ft ^ x ^ 

tc4^# * -fr S k ^ \t V jl ^X.\tmM&S ft 

20 [0063] ±gB»S-7^.^ 3 OftaSLfc-Ky hmfi 
©U— ifyfitt, ^v^-Cfc'— AyD7 7'f;i/S!M4 OtC 
Mftf^ixS. d©t'-Ayo7r'r^SlS4 OliBufE 
l&Sk^^V 3 0©v Ky v?xttfc:££*c£:ffl*®ffia 
lc*fJ!S;L/TlBlb<^ h y y^^«^cg^^J$tv,T^^S. « 
■,r, 3 0 ftSigL-fcU-if^tt. l^tfltc 

»J6U-CKy l-^i:tCHliIEfc'-A7 p D7 7-<-'^«IS4 

o&aigb-c, t*— A*^e^-rif 2 otc«k y-t*t-Fti 
^swtYbSftfci*;!/^— *«^#oi/— !f*^*»w 
. ^©'^^^^ft^-rstc^S^x^;!/^-^ 

3 0 fta^bfc^©U— ifitft. k'-A3fD7 

*»«S:ffllllT^4#. fKSvX^3 0ftaiia-ti:S 
Htf^t:-A^ , n7 7-r>»U^glS4 0ftai^5ti:T, -f© 
^ n 7 7 )V «k -5 ic L T t> «k o . 
[0064] t*-A/D7 7^^M4 0 4IlUfc 
U-if^ttUVXrL- y H5 Otc* yiKSn. 
i^W0^7^^^>S L^ffi©^f^©fi£fitcmJW 
Six, iRiaffi^SI'SeKy h^— ^Vy'A^SttS. «fe 
40 5fc©d©a© Ky hv-^r>y'ti» ge^Ufck*»y^ 
#£o:^©MI52a5KJ5i:$axTv'>-5. ^^•SgPfe^©^ — 

CMP^lffltl/tCMPg (4#»c^*;i/^) tfK^h 
v-^Jitc^LfoitffiL. R»«U ft^oIfigKL. IE 
»->liCMP^ft^^^LJ:e>i:UT. ^x^ffift 

y. rac<s?*8iy ft^tiK-r*. 5i7D>#fe©# 

50 
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[0 0 6 5] ¥B#<5 *^(DWmffi.t£T-$>Z* 

f7-f^7>fvSLt:$-3Ttt. iu^©^ leases 

ZtlZttZ. 10 
[0066] r 'T', 5^n>#fefflv — ^fV^S:^ 

5 ^ d >JiMSrC'S§S5-r 4<£«il^fe-5. ^HfiSfcHciti 

£H®t&JiffiBftfe^K7*-K'<?*£l*--r. gift 

&SbT. ^^fg^^^T^SSipX/Ky Mcj®-£$iir 
■S ^ < ^ &?Stttt4i& if <fco TSMW -5 . d ©H SSli 

[0 0 6 7) Ky S7- 47©#K3/ K©^c^$ 

^*-->^©#$?fg=kl • 3,/NA 

*DXi»*ggg( *nxBrtg^)is^iRi^it®«M) =ki • 

X/ (N A) 2 

T-*£;Jx.5o fcfc'b. K tt^DtA77i'J ( JfctfUJg 30 
•5. 

[0 0 6 8] mflB^^e., V^©#8?fg£/h£ 

©5W*^T'?-?£IM^©£fai£il±& -SffiKftDR 

FSt/tMt^X, YAGU-if©I*» (ifcR : 10 64 
nm) tfikJ;? SftTl^Sav #HB6Wc«fc;h,lf Y AG 40 
9*©2flgi& (&H : 5 3 2 nm) *»3fgf» (3 5 5 

nm) . i£vn±^ffl&ft«EHtciijutiSR©i/— y^as 

[0 0 6 9] d©J;pK. *^iWt*r>TiiKyh 

■7 - * > ^ £ *\, £ t . * *x k # ^ r sussuk *W 
— ^^^i^ffitv-^vif&js-r 
icfcfcy. ^ i f i ^ g tffl-J- 'J . oii 

y . t* * x > k v > ^©&Bdi bftgfc t'©* 

JBLGMAU v*. *© 
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©&£#©*: b-a*. ±^®^t < -©©#gi6s®M 
[0070] A^^y^ vs l©* 

T^/Jx^M^ic^-rsipxufeoTi*. *©fc«!>©G[B 
^«)^®A^tcfi^T'*-i>o "T^iJ*,, ©$SUh8l 

«>. X?^>f 7^>S L>5:ir©ipxiS^o*gxtt*6 

[0071] x^7>ry7-f>s L©t&ma&t±. 

fmcte. ffi&^JiffiK£yjg&*$:§igsb. ¥W&miz 
m^xmm^&.m^a,n>^mx$>^. 

ii, itm&OiL^mffiiz&mz-ttx*? ^jzr^j vs 

18B"f*U£ <fcv«. 
[0 0 7 2] Jitetf-A^a 7 7><;i/fM4 0l±. mi 

<D]&mzM&-$~2>*>0)X'$>Z. 
[0 0 7 3] 03 (a) ~ (c) 14. #3§HJ§ K <k 3 fc*— 

Ay°avr-(^^m4 0 X-mWiZ ft 

fttW&^bTv^. [SJ0l±U— tf^tci-i. 1 K 
s» S#fe© N^- — *V^©^^lc*fcoT©i§®S: 

wbr*?y, RiEi^-r^i: < f— Ad>^ei/^->r-9 J 2 o 

«fe y ¥?lib$ ^fc^^-^+'-SBS^ S: t> rD U — 9*^ 
li. fc'-A^n 7 7-f^M4 OICJ; y[BJ0 (a- 
1) ~ (c-1) tCat-T^^L'^-^^ (B) izm. 
^-TS. (a) -C»±. »^^^'^>7Vi 

t^&'&b-Cfcy, CltlSiBil/VXaz;' h5 OSriiii 

[0 0 7 4] |i]H (b) -^14, t'-A**'>*t>ff2 0 
Hk lit is7 V^«©MJt^jSA'IHI^^Pfea b Ji^/'l/ 

(b) t«»a*i.-ct^a. 

U^X^L- y h5 0tc«fcy^/jASli:T, ^Sfls^i^W 
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oM&ttWvhcsatre**:. mm (b-n tc^-rcr 

^3. IBIS (c-1) KSVTrj: < fc'-A**S/" 

Tf--r¥2 OK<k y^fcSitfex^M'*— &tt&:tt$:% 
■o U— «f3te* k'-A^n 7 t JbXttflK 0 KJ: 

Bu^©j:dtcbT^$^^ Ky ^mmtmm (c- 

[0 0 7 5] C-5Ufc»ttS:^ra*«i!lii!EB»c*y» 
fig£4x£ Ky hv-*l±. 0M.fc£B4 (a) Katt-f&lE 

^^#^«La^ £ *vr *» Xi7 5 ■< << > S L K 
iffgefB»U'5i:v^ci4:t>feo-C. "7— *8i*Biy K&y # 
£bfc^„ -d*U, fE^UfeiifcU Ks/ KStc^-TSSI 

3??£X&o¥?iffifre>&&0tK©K v h ^-^-Cli. * 
©7^i2^©£f*3fc^i±:frrate#*§e>ft. Tcrtas^e,© 
SW^ft^T't^bT^^ ;*i;*©jg 
23£©|ig©88B£M#;*:#<>5:y. SEfgttfei^&oT. 

y*Btt>tfjEK:*j*:aE*b*. 

[0 0 7 6] #&l«fc:*oT. flMx&Ky h^? — ?i:tt 

**fts*u~i o pmo-di&iBBiic&y. 3*:*s# 

0. 5 — 1 0 /tmUl&£., ~©<fc-p>5e^"j£©K:y f- 7 ? — 
f fcJBriWSCli. i*l/yXar> hOffifttt&jftc 

lc»i*i, ^ j; ? ic-T-Sfc&i:, ffiS^A^ffl 

©1 Ks> h§fc'Jffllia«5tf50~2 00 0pmT'$ 
Sc:):«*T'$5. JElctt. BUaSt'-A^n yyJJV 
4 0 t tMEffiA v * 47 3 0 h <DffiBHHf#Hfe t) * 

Tl*, 01 8KfcHxTBUgE&i§i^';*:5'3 0©l Ky h© 
S*JI$Y&. HUl2t--A^n7 7'f>'I/^S4 OtHO 

SJftA-?*?3O£0>ffiBHHgX<DO. 1~10&IC» 
©£:&£. 

[0 0 7 7] Jfctc. ^^©-tfEk'-A^D^-Ol^ 

ffi$:A^^*o*^-CittB^-r^. 06&tf0 7l±|«]*r§| 
£ fclfl! b fc fc* - A -7 □ 7 7 >f J; £ x*.n/ * 
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^31^ (Diffractive 0-ptical Elenent) Sr^fflbTV* 
•5. 06 (b) li5x5K2»KDlSl7^3 0i:. d 
;h.K#&bTg2;*ftfc[H)b< 5X5 SOB«f3^X 
^^€>'5:-5t*-A^ , n77-<;^^^.i74 0-1 i: £ 

¥^taassbfc^ST'fe^o 06 (a) i*mifEfsa^ 

7.^30 S^-UTBOfEt'— A^Q 7 7 -OVWfc? *9 4 
0 - 1 £&mistzt #© U-if3t©x*^^f-SBS^ 

10 l/fe¥ffiH-?&y. |B]0KjjVf c^i: <@ 

[0 0 7 8] -T&;fo*>. SfrlHk*— Ash^E^-f-^l OK 
7 t -Oi/gjgS^;*.? 4 0 - 1 © 1 iSHHcAi* i:, 
JSffiSKIIlWbT* 06 (a) \zm-?z:h<ftm&K.fiifr 

20 oi^A/^-ftieAMKtt-r&Aft^^tt^ftd. ^b 

StSifcti 

* »c jgfe s *i fc u — ©«/jx<fc **»^aifls x >'^^ffi© 

A>oi ^. ;i> dr*— ^ ^ < ^ffiiPX $ *v £> i: i: * VC 

04 (b) ic^-T^h <gg< J.o«KB*Ufls«»K:SEv^ 
30 [0 0 7 9] 08l±HuieH^i:|Bl#lc[pItff^§:*Jffl 

Ufc fc:-Ay D 7 7 >r;i/^s©flfe©H^©S^?ss: 

fr£><Dy°n7r JJl>%iJ V— 1/VX4 2X^-7? 5 
— 4 3 &^bT7-f;UA:5i^^CDg|§i*D^7A4 4 

^-arScttci y. H?!E*a^A4 4JbKT$;BS&f2 
^-T5. d©*D^"-7A4 4^Bu|E#M3tei:[Bl«©— « 
40 Ji^D Z> r 4 )V0>n£.ft ffiSv^^3 0 5:S 

4 4_htc§invx^4 1 t#ffiLfck*-A^D 7 7-f;i/ 
#-5. 

[0 0 8 0] H!iIHIiPV^i7 4 lit. 09;Uf0 7 

b. **M^S:^©lHlW^«©*SJggi54 1 b i: 
50 ^©^Ml^$rSiia$4 let ITS^ti. 
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[008 1] 01 li±(H)g§PVXi;4 1 h'J y*A 
tficgSbfcfc'-AT/a 7 r-iVug&&fc|ff!§§n^Ai7 4 
1 SSai/fcU- ^©^^-^g^^bT^ 

ttg§PV*y- 4 1 SrSJg-rS i:¥ili®a5£jgi§-r 

<_&oi*>—C'£>»K *ffelS$£jgi®-f **ig$ 
ft W«tt©3fc*#¥&!lHb£ *vfc^^;i/¥-mS £3f b 

[0082] mx2.\±%mmm<n®.&-?*i>itmm\st~ 

0K«fc*itf 1 Ks» NOV — *V^tc3y-bT3 X 3 Ky h 
©&ft^X? 4 5&ffiffl-r^ 0 -fLT. ^v>m&^*9 

s. *©fft«D*ftS:i8»bTaia«*fra. * 
a»a«tfucj:u. t«B«ft?.**4 5K¥».ftsrt.fci/ 
— yjte&Aifrak. 011 (a) tcsbfcx^u^- 

9*516 Cgjft;**,* Cilice fti?^ 

jg^l35 ^ e. * -5 ^° * - > AWfifcT- # 5 . 
[0 0 8 3] 01 3ligMi^JfflLfct'-AyD7 
7 t © ^> ;u *?-$5lg.ft4ti<Dm.Wiftm<D 

USS^&^bTi^o 0i3T'lit*-A^a77^;i/^ 
M4 7 i: Hfllfflv-r^D l/VXTl^rS: V h U y 
y"X=t£u:BERbT*>y. ik'-A^n^?^;^^ 
7 £ K y M&ttT-iii! L U— tfft© :r*;i/¥-S&*# 
1*10 (a) k:j^ri:<inRv*2f*5/7:/Ji*tt«: 
Mb, -&©^S:ft^tc^«iiP^Si:Jt^bT^a? 

[0084] 014 t±#tc v h'Jf? ;M*&c#gC©B§P 

t bTffJffl^-StfJ&^b-C^-S. dOflHc J^tf. @#r 
S: fOffl b T B§ P ©;*: 2 £ ^JBtt & X JET « d i: K J; 
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